Split products of proteins have been studied in their immunological relations from several points of view. Thus Obermeyer and Pick obtained by their studies with iodized and nitrated proteins interesting results on the physical nature of precipitinogens. Of particular interest have been the numerous though conflicting studies on the chemistry of anaphylaxis, designed either to show the relationship of the sen'sitizing to the intoxicating substance in various proteins (Rosenau and Anderson (I), Gay and Adler (2), Vaughan and Wheeler (3), Pick and Yamanouchi (4), Kraus and Doerr (5), Wells (6) , and others), or else the nature of the toxic sub,-stance (V~Teichardt (7), Vaughan and Wheeler (3), Nic~IIe (8), Wells (6) , and Schittenhelm and Weichardt (9) ). Probably the greatest ultimate result that may be expected from a continuation of such studies will be some light on the essentially obscure problem of biological specificity.
With these points of interest in mind, particularly the Iatter, we tiave for some time been studying the antigenic propert{es of certain products derived from or obtained by co~bination with casein. Casein would seem to be a substance of particular interest for sueN investigation not only 'because it has been less systematically employed than other substances, such as serum, but because it is perhaps the only protein the chemical properties of which are thoroughly established.
ANAPHYLAXI$ TO MILK, CASEIN, AND ITS DERrVATIVE$.
Although milk anaphylaxis has been recognize~ since the pioneer work on the subject by Arthus (Io) and Rosenau anc~ Am~erson (I), it has served rather for incidental than for serious investigation. The first attempt at a serious investigation by Besredka (ii) is quite unconvincing owing to the crudeness of the chemical methods used in obtaining the various milk derivatives employed.
Our general scheme of experimentation has been to sensitize subcutaneously with skim-milk, casein, or split products of casein, normal guinea pigs of from two hundred and fifty to three hundred and fifty grams weight, and, after an incubation period of approximately three weeks, to attempt intoxication, usually by intraperitoneal injection, with one of the corresponding substances. A new Rosenau syringe, the cylinder of which had been thoroughly cleaned with bichromate of potash and sulphuric acid, and a new needle were used for each separate product, both for sensitizing and intoxicating, to avoid possible contamination with other proteins.
SERIES I.
Normal guinea pigs were sensitized by the injection of I c.c. of skim-milk that had been previously heated to IOO ° C. for fifteen minutes. The animals, after three weeks' interval, were given intraperitoneal injections of milk, casein (3 per cent. solution, corresponding to the amount present in milk), or a solution of glutamic acid plus leuein.
Preparation of Casein Solutlon.--The casein employed was Eimer and
Amend's casein "nach Hammarsten," specially purified by the method of Robertson (12) alkali and immediately precipitated with acetic acid. This precipitate was repeatedly washed in large volumes of distilled water, alcohol, and ether, and finally dried over sulphuric acid, pulverized, and sifted. The product was thus obtained in the form of a light, friable, white powder. The substance is probably a mixture of two or more different paranucleins (Robertson (17) the intensity of digestion (von Moraczewski (18)). It dissolves readily in dilute alkalis, neutralizing part of the alkali. One gin. of this paranuclein was found to neutralize 3.6 c.c. of N/Io potassium hydroxid with phenolphthalein as indicator.
SERIES 3.
Guinea pigs were sensitized to paranuclein.
Preparation of the Products of Peptic Digestion of Casein.--The solution
of the products of the peptic hydrolysis of casein which was employed in these experiments was prepared as follows:
To 6 liters of N/5o sodium or potassium caseinate (containing 4 per cent. of casein) were added 2 gin. of Griibler's pepsin puriss, slce., which had previously been dissolved in a little water; this solution, after being thoroughly mixed, was allowed to stand at 36 ° C. for ten days; 2 gm. more of pepsin were added after the first four days, in the presence of toluol, and the solution was then sterilized by steam at IOO ° C. and filtered through hardened filter paper. To the filtrate were then added 2 gm. more of pepsin, dissolved, as in the previous cases, in a little water; toluol was introduced, and the solution was again allowed to stand at 36o C. for seven to eight days; it was then again sterilized by steam at IOO ° C. and filtered through hardened filter paper. The filtrate thus obtained is of a clear yellow color with little or no opalescence and gives no trace of a precipitate or opalescence upon the addition of acetic acid either before or after neutralization with alkali; hence both casein and paranucleins are completely absent from the solution. The following conclusions may be drawn from these experiments on the antigenic power of split products of casein as tested by subsequent anaphylactic intoxication by the same products.
The amino acids (glutamic acid plus leucin; glutamic acid alone) in the proportions in which they occur in milk have no sensitizing property for subsequent intoxication by themselves or by milk.
The products of the peptic digestion of casein will not sensitize for subsequent intoxication by paranuclein. They have no more intoxicating property for guinea pigs sensitized by paranuclein or by peptic digestion products of casein than for normal animals.
Milk, chemically pure casein, and paranuclein sensitize to themselves and to one another and apparently indiscriminately in respect to the different doses employed in these experiments.
PROPERTIES OF ANTISERA TO CASEIN~ PARANUCLEII~ AND AMINO ACIDS.
Rabbits were immunized by repeated injections of glutamic acid, glutamic acid plus leucin, paranuclein, and casein, and at a proper period subsequent to the last injection were bled and the respective sera removed, inactivated at 56 ° C., and subsequently tested for preeipitins and fixation antibodies.
The protocols of these animals may be briefly summarized as follows :
Rabbit I was given intravenous injections of a solution of glutamic acid )plus leucin in doses of 1.5, 2, and 1.5 c.c. at intervals of four days. The animal was bled nine days later.
Rabbit 2 was given intravenous injections of glutamic acid solution in doses of 1.5, 3, and 2 c.c. at intervals of four days. The animal was bled nine days later.
Rabbit xm was given four intraperitoneal injections of Io c.c. of a 2 per cent. solution of casein at intervals of seven days. The animal was bled seven days later.
Rabbit ioo was given four intraperitoneal injections of a 2 per cent. solution of paranuclein at intervals of seven days. The animal was bled seven days later.
Rabbit Io4 was given three intraperitoneal injections of a 2 per cent. solution of paranuclein at intervals of four days. The animal was bled nine days later.
PRECIPITIN EXPERIMENTS.
The sera of rabbits I and 2 tested in a dose of 0. 5 of a cubic centimeter with doses of filtered milk, ranging from o.os to 0.4 of a cubic centimeter, and of glutamic acid plus leucin solution, o.I to I.Z of a cubic centimeter, showed no evidence of precipitin formation and were not investigated further. The antigera to casein (rabbit IoI) and to paranuclein (rabbits IOO and IO4) were tested more systematically, as they were found to give positive results. Anticasein serum (rabbit IOI) was tested several times with I per cent. solution of casein, paranuclein, and once with a I per cent. solution of the products of peptic digestion. The solutions of casein and paranuclein were prepared in saline solution containing sufficient N/Io potassium hydroxid (casein eight to one hundred cubic centimeters; paranuclein 3.6 to one hundred cubic centimeters). The smallest amounts of such solutions that sufficed to give a distinct precipitin sedimentation with 0. 3 of a cubic centimeter of the antiserum were as follows : The antiparanuclein sera (rabbits IOO and IO4) gave no positive precipitin reactions with casein, paranuclein, or peptic digestion products in amounts as high as 0.3 of a cubic centimeter of a I per cent. solution.
FIXATION EXPERIMENTS.
As might be anticipated, the fixation reaction was found a far more delicate test for antibodies than the precipitin reaction. The tests were carried through in a similar manner to the precipitin reactions and usually synchronously. T'he details of the technique may be summarized as follows: Antiparanuclein serum (rabbit lO4) gave no fixation with o.I of a cubic centimeter of the I per cent. solutions of casein, paranuclein, or peptic digestion products. It may be noted that this dose represents the largest amount that could be used for the reaction; with normal serum in larger doses distinct inhibition of alexin in the controls is produced. Serum IOO, obtained in precisely the same manner as the potent anticasein serum IOI, but by injecting paranuclein, had only weak fixing power for paranuclein (o.oi of a I per cent. solution) and produced no fixation with casein or with the products of peptic digestion of casein. SUM 
Antigenic Properties of Sprit Products of

MARY.
We draw the following conclusions from our experiments on the antigenic properties of chemically pure casein and some of its split products.
Casein and paranuclein have distinct antigenic properties, particularly as shown by their ability to sensitize guinea pigs for subsequent anaphylactic intoxication by each other or by milk, This sensitizing ability and a corresponding ability to intoxicate are indistinguishably equivalent, under the conditions employed. On immunizing rabbits by repeated injections of paranuclein or of casein, and subsequently testing their sera for precipitins and fixation antibodies, it was found that casein apparently produces them much more readily, giving an antiserum that reacted (fixation) in very high dilution with casein (o.ooo,ooo, I of a I per cent. solution), but much less strongly with paranuclein. Only one of two antiparanuclein sera showed the presence of antibodies to paranuclein by the delicate fixation reaction, and that in relatively small amounts. The two antibodies to casein and to paranuclein are, in the case of casein quantitatively, and in the case of paranuclein absolutely specific.
A solution of the products of complete peptic digestion of casein fails to sensitize to paranuclein and gives no fixation reaction with an anticasein or antiparanuclein serum. It intoxicates animals sensitized to paranuclein but no more markedly than it does normal animals. It also fails to show specific intoxication in an animal that has been sensitized by the same substance.
The amino acids, glutamic acid, and leucin, the principal components of their kind in casein, and in the same proportion therein present, likewise failed to show antigenic properties. They do not sensitize animals to milk intoxication or to intoxication by themselves, and likewise failed to produce precipitins in rabbits in a preliminary experiment.
These experiments are regarded as a fairly systematic analysis of the antigenic properties of split products of a single protein.
They are analogous to, though less complete than the work of Wells (6) on egg-white. They seem to present the additional advantage of dealing with what is probably the only protein certainly known chemically, and in its purest form. They serve, moreover, as an introduction to the following study of the antigenic properties of a combined protein. 
